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(54)flblMOBOPi nOfCAPHblPi MSBEUtATEJlb 

(57) Pect)epaT: 

MaoOpeieHne ojhocv,tc^ k aBTOMaii'mecKovi 
no>}<apHoPi cnrHanii33Lfnn. e MaciHOCTH k 
noxapHbiM M3BeLMaTcr;nM, pemcrpupyHDii^nM 
nowaneHne Abiwa b aoHe ux ycraHOBKn. 
HsBemaTenb coxpaHner nonoMcmenbHbie 
Ka^ecTBa AbiMOBbix naBeiMarejie^, pa6oTaK>inyix 
no npMHi^Mny kbk pervscTpai^Mn pacce^HHoro 
M3nyMeHM«. raK m no npuHt^nny KOHTpona 
npoxoA^Luero csera. TexHUMecKnn peayjibTar - 
npaKTMHecKM csefieHo k Hynjo e/iHHHue Ha 
pa6oTy Maeeu^aTenfi naMeHeHMJi MHieHCHBHocTH 
ManyneHUfl hctohhukcb h MyBcranTenbHOCTH 
cJ)OTonpMeMHHKOB. ll3Beii^aTenb coflep>KMT 
reHeparop wMnynbcoe c npOTMBOCjDaaHbiMn 

BblXOAaMM, COeA^'HeHHbli^ C MCTOMHt^KaMUl 

MSJiyMeHun AByx onroriap, sbixoAbi 
4)OTonpneMHMKOB onronap coe/3XHeHb! c 
BXQAaMvi ki3MepMTeiibHoro npeoepasoBarenn, 
npeACTaajinromero cc6oCi apMc^MernHecKoe 



ycTpoCicTBO. TpernC^ H3 bxoaob Koroporo 
coeAHHeH c BbixoAOM KOMMyraTopa MMnynbcx)B, 
a BbixoA apM4}MeTM«^ecKoro ycrpoj^CTBa 

COBAVIHeH C BblXOAHbIM KaCKaAOM. 2 MJI. 
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(64) SMOKE DETECTOR 

(57) Abstract: 

FIELD: automatic fire alarm, in 
particular, smoke detectors. SUBSTANCE: 
detector preserves the positive qualities of 
smoke detectors operating both on the 
principle of detection of scattered 
radiation and on the principle of monitoring 
of transmitted light. The detector has a 
pulse generator with antiphase outputs 
connected to the radiation sources of two 
optopairs, the outputs of the photod electors 
of the optopairs are connected to the inputs 
of the measuring transducer representing an 
arithmetic unit, its third input is 
connected to the output of the pulse switch, 
and the output of the arithmetic unit is 
connected to the output stage. EFFECT: 
minimized influence of variation of the 
radiation intensity of the sources and 



sensitivity of the photodetectors on 
detector operation. 2 dwg 
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MaoSpereHne othoci/itca k oOnacTn 
aBTOMarnHecKOM no)KapHOM cumannaaqnM, a 
6o;iee KOHKpeiHO k noKapHWM naBeu^aTenjiM, 
pemcTpupyioinMM noAB/ieHne ^h\Ma b 30He mx 
yciaHOBKV). 

LUVipOKO ki3BeCTHbl AblMOBbie i/i3Beu^aTejiM, 
paOoTatou^ne Ha npuHi^Mne perkiCTpai^kiki 
pacce^HHoro nanyMeHMn. HanpMMep, 
l/ISBeiMarejib At>iMa no a.c. CCCP N 575672, G 
08 B 17/10; AbiMOBoSH MSBeL^arenb no a.c. 
CCCP N 1265821. G 08 B 17/10; Cxewa aha 

06Hapy)KeHk1fl CHM>KeHMfl HyBCTBMTeJIbHOCTM 

4)OT03neKTpMHecKoro AaiMviKa saflbiM/ieHnfl, 
aaflBKa J^noHHH N 4-60276. N 4-60277, 
G08B17/107. 

8 3TMX naBeinarenHX b Hucioki aTMOccjDepe 
nanyMeHne ncTOHHUKa He nonaAaer Ha 

4X3TOnpHeMHMK. npM nOflBJieHHH B 30He 

HyscTBHTeribHoro sneMenra (Kaiviepe) AbiMa, 
ceer paccenBaeTCfl Ha ero MacTni^ax n nonaAaei 
Ha (|>OTonpiieMHiiK. Dpn AOCTii>KeHkit4 HeKOTOporo 
noporoBoro ypoBHfi cMrnana, MSBeu^arejib 
cpa6aTbiBaeT, noAaean cuman o no>Kape. 

ll3BecTHbi TaioKe MSBeLAarejivi. AeiicTByioiAMe 
no npMHi^Mny kohtpojir npoxoAfliMero CBera, t. 
e. pen4CTpi<ipyioLAkie nornoiAeHne. Hanpi/iMep, 
flbiMOBOC^ M3Bei4aTejib SECURISTAR "C 
npoxoAiiLi^nM cseroM b 6yAyLi^ee!'*, 
CMCTEMCEPBUC. Cneuna/iM3MpOBaHHbiPi 
MH4)opMam/iOHHO-TexHHMecKnui Mcypnan no 
npOTHBonoKapHoCi n oxpaHHOi^ sai^nTe, 
MHCpopMai^HM M CBJ13H, AeKa6pb 1997/0eBpanb 
1998, CTp. 13. 

HeAOCTaiKOM o6omx runoB i/iaBeinaTenei^ 
HBnnercn najikiMkie saavicMMOCTi^ 
MyBCTBMTeJIbHOCTM MSBeu^aTejis^ OT 
HeCTaennbHOCTM H3JiyHeHMfl HCTOHHUKa, 
MyBCTBMTeJlbHOCTM 4>OTOnpMeMHMKa, 

aarpnaHeHiin omv\Kv\ n t.a- 

HaM6onee 6jim3kmm k npeAnaraeMOMy no 
TexHunecKOM cyLUHocTn m AocTuraeMOwy 
pe3ynbTaTy flsnfieTcq AaiHUK AbiMa no a.c. 
CCCP N 736149, G 08 B 17/10. flaiMHK AbiMa 

COAep>KHT OAHH MCTOMHUK COeTa. OHTHMeCKH 
CBflSaHHblPi C OAHUM CpOTOa/ieMeHTOM 

(4)OTonpMeMHHKOM) M ApyroPi hctohhuk CBera, 

OHTHMeCKM CBfl3aHHb!Pi C APyi^M 

cpoToaneMeHTOM (c^oTonpnewHUKow), r e. Ase 
OHTonapbi: hctomhuk CBeia - cl^oronpneMHUK. 

r\p\A 3TOM AOnO/IHMTeJIbHbl^ MCTOMHklK CBeTd 

HaxoAi^TCfl Ha OAHoi^ ocn c paOoMUM 
4)OTonpHeMHidKOM. a AonoxiHviTenbHbif^ 
cjxsTonpvieMHiiK • Ha oaho^^ ocki c pa6oHkiM 

MCTOMHMKOM. B Ae>«<ypHOM peJKMMe nOCTOJlHHO 

BKnioMeH OAHH MCTOMHMK MsnyHeHUfl. a cumaji o 
noKape <t>opMMpyeTcn npn AocTM>KeHMM aapanee 
saAaHHoro noporosoro SHaMeHna paanocTM 
curnanoB Asyx cporonpneMHUKOB. flpn 
cJxDpMMpOBaHUM CMmafia o noxape a^a 
npoBepKM era hctu;hhocth. nepBhm mctomhuk 
MsnyHeHnw BbixfiKDMaeTC?? m SKfiKDHaerca BTopoi^. 
Ecnn M B 3TOM cnynae a6co/iioTHafl BennHnna 
F>a3HOCTVi CMrnanoB npeBbiiuaer noporoBbii^ 
ypoBeHb, TO Ckirna/i o noxape CMuiTaercfl 

MCTMHHblM. TaKOe yCTpOV^CTBO n03B0/l«eT 
CHM3MTb Mucno /10>KHblX Cpa6aTblBaHk!£l. OAHaKO, 

Ha ero paOory OKasbiBaioT BnmH\Ae ii3MeHeHiie 

MHTOHCMBHOCTM l13Dyt^eHMfl MCTOMHMKOB M 
MyBCTBMTe/lbHOCni C|X)TOnpMeMHMKOB. 3to 

MO)KeT 6biTb Bbi3BaHO, HanpMMep, wx 
sarpnaneHiieM tmvi 4>ii3vmecKiiM crapeHvieM. 

TexHHMecKOM 3aAaHeM, Ha peiueHne KOTOpoi^ 
HanpaaneHo ASHHoe MaoSpereHne, fie/iflercfl 
yMSHbiiJeHne bjiuhhur na paOory i^sBeiAarenH 

MSMeneHblfl HHTeHCHBHOCTH H3nyMeHMfl 
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MCTOHHMKOB M MyBCTBMTeJlbHOCTM 

C|)OTOnpMeMHMKOB. 

Sra saAana peujena rew. hto b AbiMOBOM 
nojKapHOM MSBeiAarene. coAep>KaiAeM abb 
onronapbi, mctomhmk MsnyMeHUA oahov^ m3 hmx 
coeAviHen c nepBbiM, a Apyrof^ hhx - co 

BTOpbIM BblXOAaMM KOMMyTaTOpa MMnyjIbOOB, 
BblXOA C|}OTOnpMeMHHKa oAHon OHTOnapbl 
OOeAMHeH C QAHMM BXOAOM H3MepMTe/1bHOrO 

npeo6pa30BaTe/ifl. a c ApyniM ero bxoaom 
coeAMHeH BblXOA 4}OTonpMeMHMKa APyroC^ 
onronapbi. M3MepMTenbHbi£^ npeo6pa30BaTenb 
npeAcraBJi^ieT co6ob) apMCt)MeTMHecKoe 
ycTp>oi^CTBO. peajiki3yK3U4ee BbiMnc/ieHne 

Be/lMMMHbl yjj jj ^jj jj 1 npH 3TOM 

12 21 XJ. 22' 

rpervin m3 bxoaob apbic|)MeTHMecKoro 
ycTpoi^cTBa coeAMHeH c bwxoaom KOMMyraTopa 
kiMnynbCOB, a BbixoA apbic|3MeniHecKoro 
ycrpoMcrea coeAMHeH c BbixoAHbiM KacKaAOM, 
TAe: Ui2 ' HanpflKGHvie b nepBOM 
nonynepkioAe ct)OTonpMeMHMKa Apyro(^ 
onionapbi; 

U21 - Hanp«)KeHne bo aropoM nonynepHOAe 
cJjOTonpMeMHMKa nepBOM onronapbi; 

U11 - HanpH)KeHvie b nepBOM nonynepMQAe 
c$)OTonpMeMHMKa OAHOM onronapbi; 

U22 - Hanpn)KeHiie bo aropoM nonynepnoAe 
4)OTonpMeMHMKa APyrofi onronapbi. 

CyiAHocrb ki3o6peTeHM$i noncHena 
HeprejKaMM, rAe: 

4}Mr. 1 - 6jioK-cxeMa npeAnaraeMoro 
M3BeiAaTenn; 

c|)Mr. 2 - 3aBi/iCMMOCTb BbiXQAHoro curHaxia U 
or KOHL^enrpamiM AbiMa C. Ubbix ~ y ' 
xapaKrepkisyer ki3BeLAarenb, paSoraioi^Mf^ Ha 
npMHt4Mne peri/icrpaL(i4vi pacce;iHHoro 
ManyHeHMSi; 

^bix " p - xapaKTepnayer MsseiAarerib. 
paGoratoiAMjil Ha npiiHi^Hne pemcrpauMM 
nornou^eHMR CBera; 

Ubux ~ y/1-p - xapatcrepkisyer aanajifleMbii^ 
M3BeLi4arenb. 

AbiMOBoA no)KapHbiA ii3BeLAarenb coAep}Ki/!r 
KOMMyrarop MMnynbcoB 1. oamh BbixoA Koroporo 
ooeAMHeH c oahhm ncroMHUKOM H3nyHeHM5i 2 
OAHot^ onronapbi, a ApyroM - c ApyrwM 
McroHHMKOM HsnyHSHMfl 3 Apyroi^ onronapbi, 4 - 
cJxaronpneMHMK OAHot^ onronapbi, 5 
c|x3ronpMeMHMK ApyroW onronapbi, BbixoAbi 
Koropwx coeAUHGHbi c oahmm h ApyruM bxcabmh 
coorBercrBGHHO apMct)MerMMecKoro ycrpoi^crBa 
6. rpernf) M3 bxoaob Koroporo coeAvineH c 
rperbMM m3 buxoaob KOMMyraropa kiMnyribCOB 
1. BblXOA apii(f)MeTMMecKoro ycrpof^CTsa 6 
coeAMHeH c bxqaom BbixoAHoro KacKaAa 7. 

B KaMecTBe KOMMyraropa MO)Ker 6birb 
licnojibsoaaH Jiio6o$4 reneparop npnMoyronbHboc 
MMny/ibcoB c AByMn nporMBOc|)a3HbiMvi 
BbixoAa^^ (CM.. HanpkiMep. OcHOBbi 
npOMbiujneHHoi^ 3JieicrpoHMKM. Hoa peAaio^Meii 
npoct). B r repacMMOBa. M., Bbictijan lUKona, 
1986. crp.208). 

ApMcj)MerMMecKoe ycrpoi^crso Mo;Ker 6birb 
pea/iii30BaH0 na ocnoae aHanoro-qki4)poBbix 
npeo6pa30Barene^. Ann nepesoAa BbixoAHbix 
CMmanoB c}x>TonpvieMHMKOB b UMc|)pOByio 
(|)opMy. MMKponpot^eccopa, peaniiayiou^ero 
Heo6xoAMMbie BbiMMcneHMsi, m 
UM4)poaHanoroBoro npeoOpasoBaTenn, 
o6ecneMMBaiOLi^ero o6paTHoe npeo6pa30BaHMe 
(cm. raM )Ke, crp. 215- 223). 

BbocoAHOj) KacxaA nojicapnoro M3BeiAarejifl 
npeAcraBJiner m3 ce6fl TpaH3iiCTopHbi£) khiom. 
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o6ecneMMBajoii;nM npn npeBbiiueHvin noporoBoro 
ypOBHfl cumsma Ha Bxofle cKaMKoo6pa3Hoe 
CHMKeHne cjonpoTMBJieHnyi naBeii^arenH or 
coTeH kOm flo AecpTKOB Om. <^TO npuBOAUT k 
vi3MeHeHMK) TOKa B Lu/ieMCJje M perMcipai^MM 
npneMHO-KOHTponbHbiM npn6opOM cumajia 
"no)Kap". AHa/iorviHHbie KacKaAbi ncnonbsyioTCH 
BO Bcex aKTMBHbix no)KapHbix M3BeL^aTejrinx (cm.. 
HanpMMep, (t>.l/1.lUapoBap, VcrpoMCTBa m 
CkiCTeMbi no>KapHO^ cMmanMsauMM. M.. 
CrpoMMSAaT. 1985, CTp. 47 -54). 

/IbiMOBOk^ no>KapHbiiH MaBeu^arenb paGoraer 
cneAyioii^iiM o6pa30M. 

CBeroAMOAbi 2, 3 nooMepeAHO BKnio^aiOTcn 
BbixoAHbiM cumanoM KOMMyraropa nMnynbcoB 1 
M nx MsnyneHne pemcipupyeTcq 
c})OTonpneMHHKaMM 4, 5. BwxoAHbie cumaribj c 
4)OTonpMeMHHKOB o6pa6aTbiBaK)Tca b 

COOTBeTCTBMH C 



nojiynepnoAs: Uii= <l>i(1-p); 



c|)opMynoM 



Vu u /-u L 

12 21 11 
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apvi4)MeTMHecKOM ycrpoPscTBe 
o6ecne«-inBaioii^eM BbiMncneHne 
BenuMMHbi 7/1 -p (noHCHeHne CMOTpui p,anee no 
TeKcry), sarew cuman nocTynaer Ha BbixoAHOM 

KaCKaA. TpaH3HCTOpHblPi KDtOM KOToporo 

OTKpbiBaercfl npn AOCTn)KeHnM saAaHHoro 
noporoBoro SHaMeHu^. n MSBeiAaTenb nepexoAUT 
B cocTOfiHwe cpa6aTbiBaHMfl. 

MsnyneHne nepBoro ncTOHHUKa 

nanyMeHUfl 0 1, eroporo - <X>2- flojiaraeM, hto 

XapaKTepHCTMKM CjSOTOnpneMHMKOB JlMHeMHbl, 3TO 

AonycTUMo b ycnoBM5ix na^^anbHOM craAnn 
no)Kapa npM Ma/ibtx no BenuMkiHe MSMeHeHkinx 
onTMHecKMX napaivieTpoB cpeAbi. 

MyBCTBMTenbHOCTb nepeoro c|50TonpneMHMKa 

- Ot^, BTOpOrO - CL2- 

B OTcyicTBue Atiwa b nepBbif^ nonynepnoA 
(BKnioHeH nepBbiii ceeroAiioA) BbixoAHoi^ curHSJi 
c|)OTonpMeMHMKa OAHof^ oHTonapbi: 

U 11 = ai O1, BbfxoAHOM cuman ctDOTonpnewHUKa 
ApyroC^ onronapbi: U12 = 0. 

Bo BTOpoM nonynepMOAe - U21 = 0; 
U 22 = a2 ^2 (nepBafl L4ncf)pa b o6o3HaMeHMM - 
no/iynepMOA, a Apyraa - c|)OTonpneMHMK 
onionapbi). 

npi4 BOSHMKHOSeHMM HOJKapa B 30He ORTonap 
(onTMHecKoC^ KaMepe) noRBfiReTcn awm, 
xapaKTepM3yeMbi£i napaMerpaMui p 
KOQ(p(p\Ai\\AeHT ocna6JieHn« nsnyMeHUfl m y - 

K03<}>4)MUMeHT paCCeflHM« (CM. ct)Mr. 2). 

riocKOJibKy KaMepa o6naAaeT CMMMerpnet^ 
OTHOCMTenbHo o6eMX oPTonap. BnnRHi/ie A^iwa 
Ha BbixoAHbie CMFHanbi cpoTonpMeMHviKOB 6yAeT 
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MAeHTVIMHblM. 

B nepBOM 
Ui2=Ya2*1- 

Bo BTOpOM: M21= yai<t>2; U22= a2<l>2(1-p)- 

B peay/ibTare npocTbix npeo6pa30BaHM$4 
nonyHMM: 

Ui2/U22= Y^^'l/^aCI-P): Uii/U2l= Oi(1-p)/y02. 

OTKyAa yrj- 



u /u u 
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BenMMMHa, He aaaMcsm^afl hm ot MHTeHCMBHOCTM 

ManyMeHMfl HCTOHHMKOB, HM ot MyBCTBMTe/lbHOCTM 
C(>0T0npMeMHI1K0B. 

ripM 3TOM B OTCyTCTBHe AblMa y/l-P = 0. 

npvi nonBJieHVtn AbiMa n c yae/iviMeHkieM 

KOHL^eHTpai^MM B03paCTaeT Be/lMMMHa Y (MTO 

Hcnojibsyercn b ki3Beu^aTenflx, ocHOBaHHbix Ha 
perncTpauMH pacceflHHoro nanyMeHun) m 
yMeHbiijaeTC5i (1- p), na new ocHOBahbi 
MSBeL^arejiM, paSoraiou^Me Ha pemcTpaL^MM 
nornoLueHnn. 

TaKMM o6pa30M, saBMCHMocTb y/l-p nweer 
6onbiuyK) KpyrnaHy, msm b o6omx mnax 
viaseiAaTenef^. 

OopMyna M3o6peTeHMfl: 

^biMOBOf^ no)KapHbi(^ M3BeiAaTenb, 
coAepJKaL^nC^ ABe onronapbi. mctohhuk 
nanyMeHMH oAHoti H3 hmx coeAHHeH c nepabiM, a 

ApyroC^ CO BTOpblM npOTMBO0a3HblM BblXOAaMM 

renepaTOpa npflMoyronbHbix MMny/ibcOB. BbixoA 
c^oTonpMeMHMKa OAHoi^ onronapbi ooeAi^HeH c 

OAHMM BXOAOM MSMepMre/lbHOfO 

npeoSpaaoBarerifl. a c ApyrviM ero bxoaom 
coGAMHen BbixoA ctsoronpneMHUKa APyrof^ 
onronapbi, ornMMaioimiftcfl reM. Mro 
MGMepMTenbHbiM npeoepasGBarenb 
npeAcrasjiner co6oi^ apMct)MeTHHecKoe 
ycTpoS^CTBo. peann3yK>L4ee BbiHucneHVie 

BenMMMHbl 



Vu u 7u u ' 

X2 ZX XX ZZ 

npn 3TOM r pernio na bxoaob 
apMcj)MeTM4ecKoro ycipoC^CTBa coeAnneH c 
BbixoAOM reneparopa npflwoyronbHbix 
MMnyjibcoB, a bwxoa apM^Mern^ecKoro 
ycrpoC^cTBa coeAvineH c BbixoAHbiM KacKaAOM 
noKapHoro visBeLAarenn, 

TAe Ui2 - Hanpfl>KeHVie b nepaoM 
nonynepkioAe €|)oronpMeMHMKa Apyro^ 
onronapbi; 

U21 - Hanp$?)KeHMe bo aropoM nonynepnoiAe 
4)OTonpMeMHMica oahom onronapbi; 

U11 - Hanp^eHMe b nepaoM nojiynepMOAe 
4>oronpvieMHviKa oahom onronapbi; 

U22 - Hanpfl}KeHvie bo aropoM nonynepnoAe 
(|>oTonpvieMHMKa APyroM onronapbi. 
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